Objectives included (1) to develop methods for identifying injection drug users with accelerating injection habits so they might be referred to counseling and treatment and (2) to investigate behavioral correlates of accelerating injection habits, including syringe-exchange program utilization. Data on drug use, enrollment in methadone maintenance, and demographic variables were obtained from 328 subjects who were seronegative for human immunodeficiency virus (HIV) who attended anywhere from 4 to 11 quarterly study visits for interview, HIV pretest counseling and risk reduction counseling, and blood donation for HIV antibody testing. Subjects were recalled 2 weeks after each study visit to receive their results and post-test counseling. We characterized subjects according to their patterns of drug injection as accelerating, decelerating, or stable, using intraindividual regression analyses and categorization rules, and by syringe-exchange use as consistent users, sporadic users, or nonusers. The present subjects included 52% with decelerating, 29% with stable, and 19% with accelerating rates of drug injection. There were 128 subjects (39%) who were categorized as consistent users of syringe-exchange programs, 84 (25%) were categorized as sporadic users, and 116 (35%) were categorized as nonusers. All syringe-exchange groups showed significantly decelerating drug injection. Rates of decline were significantly less, however, among consistent syringe-exchange users than sporadic or nonusers of syringe exchanges. Categorical analysis also showed significant differences among groups, with 30% of consistent syringe-exchange program users having accelerating rates of drug injection compared to 9% of nonusers and 17% of sporadic users. That consistent syringe-exchange users included a larger proportion of individuals whose drug habits were accelerating than did sporadic users or nonusers of syringe exchanges suggests a need for improved identification and counseling of such subjects by syringe-exchange program staff. The present statistical approaches may be of value in targeting such efforts.
INTRODUCTION
Needle-exchange programs have been shown to be associated with reduced human immunodeficiency virus (HIV) incidence among injection drug users in New York City. 1 Concern has been voiced, however, that use of syringe-exchange programs might be associated with adverse effects, including increased drug injection. 2 Although there is no evidence to date that syringe-exchange programs cause increases in illicit drug use, it is important to understand the relationships between trends in drug use and the use of syringe-exchange programs. Information on such relationships is needed to address the potential spread of HW among drug injectors and the many other health and social problems associated with drug use.
We followed (with frequent recall visits) a cohort of injection drug users at risk for HIV infection. The subjects were recruited by various means and differed widely in their temporal patterns of drug injection and use of syringe-exchange programs: Some reported using syringe exchanges at each study visit, others never reported using syringe exchanges, and yet others reported using syringe exchanges at some, but not all, study visits. Longitudinal data from the cohort thus provided an excellent sample for testing the utility of statistical methods for identifying drug injectors with accelerating drug injection habits and for investigating the correlation of accelerating drug injection with syringe-exchange use.
METHODS
Potential study subjects were HIV-seronegative injection drug users recruited from three hospital-based methadone maintenance clinics located in Manhattan, New York City, and from community outreach. Entry into the cohort required a history of injection drug use in the 6 months prior to enlistment and a willingness to undergo HIV antibody testing. Subjects recruited via community outreach included (1) individuals enlisted from a storefront in southern Manhattan where several drug-related research projects were conducted and (2) individuals who responded to flyers distributed by already enrolled subjects, by medical providers, and by project staff stationed at an information frequency of sharing needles; use of bleach to sterilize needles; or cigarette smoking rates. They did differ somewhat in that those with 4 or more visits tended to be a bit older and to use both methadone maintenance and "shooting galleries" less often.
When needle-exchange groups were formed, 16 did not fit any of the groups, leaving 328 for analysis. We also identified a subset of 221 subjects (from the 328) with injection rates of at least once per week. Analyses of this subset were conducted to ensure that subjects started from a high enough injection rate so that declining trends were possible.
Two different dependent variables were used to classify subjects by their temporal patterns of drug injection. The first was individual regression slopes;
intraindividual temporal trends of drug injection rates were calculated by linearly regressing individuals' standardized drug injection rates (i.e., the subject's rates at visits less the subject's mean rate calculated from all visits, divided by the subject's mean rate) against calendar time over each subject's total number of visits. The standardized regression coefficients (i.e., the p-coefficient divided by its standard error) for each person were used as the dependent variable. Individual regression slopes for particular slope variables were calculated only if at least three eligible visits could be included. 2) and ending drug injection rate also is >_2 times starting drug injection rate.
9 No change: Any drug injection rate patterns that did not meet the criteria for decelerating or accelerating use.
Composite change categories consisted of all subjects who met the definition for change based on the categories of either the individual temporal regression slopes or the discrete criteria; those who did not meet either definition were put in the no change category.
Subjects were classified into one of three different syringe-exchange use groups following methods similar to those used in the analysis of Des Jarlais et al. ] of the association of syringe-exchange use with HIV seroincidence. Consistent syringe-exchange users were defined as those who reported using syringe exchanges as a source of needles and syringes at three consecutive visits (during which they also reported drug injection) with no visits thereafter at which syringe exchange use was not reported (unless they stopped injecting). This definition caused data on the rate of drug injections during visits preceding the onset of consistent syringe-exchange use to be deemed "ineligible." Sporadic syringeexchange users were those who stopped using syringe exchange for one or more periods during which they also reported drug injection following a period in which they reported syringe-exchange use. Nonusers were defined as subjects who reported drug injection without reporting syringe-exchange use at any visit.
Subjects who reported syringe-exchange use only on their last visit or last two visits were not included in any group. The present categorization of subjects by syringe-exchange use did not take into account whether any other needle sources were used concomitant with syringe exchange, although for the majority, when syringe exchange was used, it was the only source given. Note that many of the subjects in this report also contributed person-years at risk to previous analyses assessing the impact of syringe-exchange utilization on HIV seroincidence. ! The present report, however, includes additional time accrued by the cohort and new analyses.
We planned to interview subjects every 3 months, but the median time between interviews proved to be 3.8 months. The median duration between first and last study visits was 29.7 months (90% range 13.9-44.9 months). Complete followup was defined as attendance at 10 or more study visits or a last study visit of January 1, 1996, or later. Using this definition, 58.5% of the 328 subjects had complete follow-up. Completeness of follow-up did not vary by gender, age, race, Hispanic ethnicity, needle-exchange group, or category of change in drug injection rate (i.e., accelerating, decelerating, or stable injection rates over time). Table I , the study population was similar demographically to other methadone maintenance populations that have been studied in New York City (i.e., racially diverse, majority male, and mean age in the mid-to late 30s) (see, e.g., Refs. 4 and 5). Although enrollment in methadone maintenance was reported at approximately three-quarters of subject visits, heroin injection was reported at a similar percentage of visits. Substantial majorities of subject visits included reports of having shared works or having injected cocaine in the prior 6 months. direction of greater drug injection with time among consistent syringe-exchange users than nonusers. The test for trend also was significant (P = .004) when sporadic syringe-exchange users were compared to nonusers, similarly in the direction indicative of greater drug injection with time among sporadic users.
RESULTS

As shown in
In all three syringe-exchange groups, however, the majority of individuals declined or remained stable regarding drug injection rates.
The means and standard deviations of the standardized slopes (i.e., the normal- ized rates of change in drug injection) of consistent, sporadic, and nonusers of syringe exchanges are shown in Table HI . All groups declined on average in their drug usage over time. However, the consistent users of syringe exchanges declined significantly less than the sporadic or nonusers of syringe exchanges. Limiting the analysis to those who had an injection rate of at least once per week on the first visit made no qualitative difference in the results. When compared to nonusers of syringe exchanges, the mean of the standardized slopes of consistent users was shifted signifcanfly in the direction of less decline with time (P = .005).
DISCUSSION
The most important findings from the present study were (1) the average rates of drug injection declined over time among consistent, sporadic, and nonusers of syringe-exchange programs, and (2) the majority of individuals in the study had patterns of decelerating or stable drug injection rates whether they used needle-exchange programs consistently, sporadically, or not at all. The data reported here were collected from 1991 through 1996. "Underground" syringeexchange programs were operating on a small scale and without legal authorization in the city from 1990 to the middle of 1992. In the middle of 1992, the programs received legal authorization from the New York State Department of Health and public funding from the state government, and they expanded greatly.
If the presence of government-approved syringe-exchange programs were to increase drug injection in the community, we thus would have expected to see evidence of such a trend within the drug injectors in our cohort. To the contrary, however, the study indicates that implementation of syringe-exchange programs in New York City was not associated with widespread increases in drug injection.
The overall trend among subjects instead was toward decreasing drug injection over time. Eliminating the injection behaviors of drug users like those in the present study represents a formidable challenge. Our research staff provided risk reduction counseling to subjects at each study visit. This included advice to abstain from drug injection, to enroll in drug treatment if not already enrolled, and if injections were to continue, to use syringe-exchange programs to obtain sterile needles and syringes. All subjects furthermore were provided with HIV testing and pretest and post-test counseling at each study visit. Those subjects who also used the syringe-exchange programs should have been offered risk reduction at these programs. The finding that one-fourth of the subjects who consistently or sporadically obtained their needles and syringes from syringe-exchange programs nonetheless increased their drug injection rates underscores how difficult it is to achieve positive change in this population.
A central premise of syringe-exchange programs is that protection of clients from blood-borne infections should be provided whether clients are able or Simberkoff is acknowledged gratefully.
